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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Tanning Materials and Allied Products Sectional Committee had been approved by the Chemical 
Division Council. 

The main object of bating process is to remove some of the non-leather forming proteinous materials 
like albumin, globulin and mucoids from hides and skins. It also helps in the splitting up of collagen 
fibres so as to facilitate the penetration of tanning materials and other processing chemicals, thereby 
giving the finished leather the desired feel, softness, pliability and other characteristic properties. 
Bating is the only step in leather processing where enzymatic process cannot be substituted by 
chemical process. 

The principal materials which are present in an enzyme bate are: 

a) proteolytic enzyme, b) a carrier of the enzyme like wood flour, wheat bran, rice bran, sodlium 
chloride, etc, and c) a deliming agent like ammonium sulphate or ammonium chloride or both. 

In order to assess the quality of an enzyme bate, it is essential to know the quantitative activity of 
the proteolytic enzyme present in the bate. Hence the determination of the proteolytic activity of 
the bate is the main criterion for finding out the quality of the product. Although different methods 
are available for the determination of the proteolytic activity of any enzymatic product, these methods 
have their own limitations and hence cannot be applied universally. In the case of enzyme bates, 
almost every assay method is comparative and such assays of enzyme activity do not necessarily give 
an accurate prediction of the relative performance in actual bating. Correlation of the degree of 
bating with assayed enzyme activity is, to a great extent, subjective. 

It is the catalysing activity of the enzymes which an assay attempts to measure and not the amount 
of enzyme present. Activity is assessed by measuring the degree to which a given substrate is acted 
upon. This is usually achieved by measuring the concentration of breakdown products formed when 
an enzyme has digested a given substrate for a given period of time. The apparent catalytic activity 
of enzymes depends upon temperature, pH, concentrations of enzyme and substrate, and the specificity 
of the enzyme for a particular substrate. 

Casein is regarded as an ideal substrate since it can be produced to a high degree of purity and is, 
therefore, uniform in composition. Casein provides a consistent substrate for the comparison of 
enzyme activity. Casein also contains appreciable amount of tyrosine and hence can be utilized in 
colorimetric method where colour development is due to the presence of tyrosine in the casein 
hydrolysate. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded oft' in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised) 9 . The nuirber of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 

ENZYME BATES ( ALKALINE ) 
SPECIFICATION 



1 SCOPE 

1.1 This standard prescribes the requirements 
and methods of sampling and test for enzyme 
bates ( alkaline ) used in the bating of hides and 
skins. 

2 REFERENCES 

2.1 The Indian Standards listed below are the 
necessary adjuncts to this standard: 

IS No. Title 

1070 : 1977 Water for general laboratory use 
( second revision ) 

1640 : 1960 Glossary of terms relating to hides, 
skins and leather 

4905 : 1968 Methods for random sampling 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the 



difinitions given in IS 1640:1960 and the follo- 
wing shall apply. 

3.2 Substrate 

The material on which the enzyme acts for the 
liberation of hydrolysed products. 

4 REQUIREMENTS 

4.1 Description 

The material shall preferably be free flowing 
homogeneous powder with the active part of the 
material soluble in water. It shall be free from 
putrefactive odour. 

4.2 The material when tested according to the 
methods prescribed in Annex A shall comply with 
the requirements given in Table 1. Reference to 
the relevant clauses of Annex A is given in col 4 
of the table. 



Table 1 Chemical and Biochemical Requirements for Enzyme Bates ( Alkaline ) 

( Clauses 4.2 and 8.3 ) 



SI 


Characteristics 






Requirements 


Methods of Test Ref to 


No. 










CI No. in 
Annex A 


(I) 


(2) 






(3) 


(4) 


i) 


Proteolytic activity, 


enzyme unit 


10 000-15 000 


A-2 


ii) 


Moisture, percent 


by 


mass, 


5 


A-3 



iii) 



Max 

Insoluble matter, percent by mass, 
Max 



10 



A-4 



NOTE 1 - Bating operation in leather manufacture, temperature should be between 30-35°C. 

NOTE 2 -Duration of bating for hides should be between 30 to 40 minutes and duration of 
bating for skins should be between 2 to 3 hours, 

NO Tf 3 , T The contents of ammonium sulphate, ammonium chloride or sodium chloride should be 
specified m agreement with the manufacturer and the user. 



4.3 Storage 

The material stored at 25°C shall not show loss in 
proteolytic activity more than 10 percent for a 
minimum period of six months when tested accor- 
ding to the method prescribed in A-5. 

4.4 The optimum pH of the bating operation shall 
be specified by the manufacturer. 



4.5 The optimum temperature for the laboratory 
test of the bate shall be 45°C. 

4.6 The optimum incubation period for the labora- 
tory test of bate shall be 30 minutes. 

5 PACKING 

5.1 The material shall be packed in polythene 



1 
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coated jute bags or as agreed to between the 
purchaser and the supplier. 

NOTE — In order to avoid moisture absorption, parti- 
cularly when the atmospheric humidity is high, the mate- 
rial should not be kept open for a long time. 

6 STORAGE AND KEEPING QUALITY 

6.1 The material shall be kept in a cool and dry 

place at a temperature not exceeding 25°C. 

7 MARKING 

7.1 The containers shall be marked with the 
following particulars: 

a) Name of the product; 

b) Indication of the source of manufacture; 

c) Net content; 

d) Date of manufacture; 

e) Batch/Code number; 

f ) Enzyme unit; and 

g) pH of testing. 

8 SAMPLING 

8.1 Lot 

In a consignment, all the containers of enzyme 
bates ( alkaline ) of the same grade and manu- 
factured under similar conditions shall be grouped 



together to constitute a lot. Each lot shall be 
separately tested for various requirements of this 
specification. 

8.2 Scale of Sampling 

The number of containers ( n ) to be selected 
depends on the size of the lot ( N ) and shall be 
as per Table 2. The sample containers shall be 
selected by the method of random selection as per 
IS 4905:1968. 

Table 2 Scale of Sampling 



Lot Size 

(N) 

Up to 50 
51 to 100 
101 to 150 
J 51 and above 



Sample Size 

(n) 

3 
4 

5 
7 



8.3 Material from each of the sample container shall 
be tested for moisture. Equal quantities of enzyme 
bates shall be drawn from each of the selected 
containers with the help of suitable sampling 
instrument and the sampled material shall be 
thoroughly mixed to form a composite sample. 
From this composite sample laboratory samples 
in triplicate shall be prepared by sample division 
for testing various requirements as per Table 1 . 

8.4 The lot shall be considered conforming to this 
specification if all the test results on all the sam- 
ples satisfy the respective requirements. 



ANNEX A 

( Clause 4.2 ) 

METHODS OF TEST FOR ENZYME BATES ( ALKALINE ) 



Al QUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals 
and distilled water ( see IS 1070:1977) shall be 
used in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do 
not contain impurities which affect the result of analysis. 

A-2 METHOD OF ESTIMATION OF 
PROTEOLYTIC ACTIVITY FOR ENZYME 
BATES (ALKALINE) 

A-2.1 Outline of tbe Method 

The basic principle of the method is to estimate 
the liberated tyrosine and tryptophan during 
proteolysis. Tyrosine and tryptophan react with 
phenol reagent giving a blue colour which is read 
at 660 nm ( red filter ) using a photoelectric colori- 
meter or a spectrophotometer ( UV — vis ). 
Though the Folin-phenol reagent develops blue 
colour in alkaline condition with both tyrosine 



and tryptophan, the total colour produced by both 
the amino acids is measured by this method. For 
the sake of reproducibility, the results are expres- 
sed in terms of tyrosine only. 

A-2*2 Standard Curve 

Prepare pure tyrosine solution ( 1 g in 100 ml of 
0-2NHC1) and suitably dilute to form different 
strengths of the tyrosine solution ranging from 
0X002 to 0*002 percent. To each aliquot ( 0"5 ml ) 
of tyrosine solution, add 2 ml of distilled water, 
5 ml of 0*5 N sodium hydroxide solution and 1*5 
ml of Folin-phenol reagent. After exactly 2 minu- 
tes of shaking, the blue colour developed is read 
in the photoelectric colorimeter using red filter 
( 660 nm ) or in the spectrophotometer ( UV — 
vis ) at 660 nm against a water blank. The values 
thus obtained are plotted against different concen- 
trations of tyrosine to obtain a standard curve as 
shown in Fig. 1 . 
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0.0002 0.0004 0.0006 0.0003 0.0010 
TYROSINE CONCENTRATION, % 



0.0012 O.OOtt 



Fig. 1 



All dimensions in millimetres. 

Standard Curve for Tyrosine with Phenol Reagent 



A- 2.3 Reagents 
: A-2.3.1 Alkaline Casein Solution 

Add 2 g casein ( fat free ) to 50 ml distilled water, 
in a conical flask and keep it on a boiling water 
bath for 20 minutes till a clear solution is formed. 
Add 50 ml buffer of desired pH as specified by 
the manufacturer ( 7*0-12.0 ) and mix thoro- 
ughly. 

A-2.3.2 Trichloroacetic Acid 

Dissolve 5 g of trichloroacetic acid in 100 ml 
distilled water and make up the volume to 100 ml 
to produce a 5 percent solution. 

A-2.3.3 Sodium Hydroxide Solution — 0*5 N 

Weigh 10 g sodium hydroxide, dissolve in dis- 
tilled water and make up to 500 ml with distilled 
water. 

A-2.3,4 Folin-Phenol Reagent 

Dilute one part of the readymade Folin-phenol 
reagent with two parts of distilled water. 

A-2.4 Procedure 

Weigh 1 g of enzyme bate ( alkaline ) accurately 
in a beaker and add 100 ml of distilled water to 
it. Keep the beaker with its contents at 37°C 
for 2 h with occasional stirring. Collect the 
enzyme extract after filtration. Add 2*5 ml of 
enzyme extract and 2*5 ml of distilled water to 
10 ml of casein solution prepared earlier. Keep 
the mixtures in conical flasks and incubate them 
at 45°C for 30 minutes. After the period, stop 



the reaction by adding 30 ml of 5 percent 
trichloroacetic acid solution and heat the mixture 
on a boiling water bath for 2-3 minutes, cool to 
room temperature and filter. To 0*5 ml of filtrate, 
add 2*0 ml of distilled water, 5'0 ml of sodium 
hydroxide and 1*5 ml of diluted Folin phenol 
reagent. After shaking for 2 minutes, determine 
the intensity of the blue colour developed by a 
photoelectric colorimeter using red filter ( 660 nm ) 
or by a spectrophotometer at 660 nm. Run a con- 
trol in the same manner except that trichloroacetic 
acid is added before the addition of the enzyme 
solution and before putting it in the incubator. 
Subtract control values from the experimental 
values and take the net values for the calculation 
of enzyme unit. 

A-2.5 Enzyme Unit 

One unit of enzyme activity is defined as that 
amount of enzyme bate which liberates one micro- 
gram of tyrosine from oasein at the required pH 
at 45°C in 30 minutes. 

A-2.6 Example 

Colorimetric reading: 

Experimental — 26 Klett unit ( KU ) 
Control — 16 Klett unit ( KU ) 

0'5 ml filtrate gives - 10 KU 

10 X 45 



45 ml filtrate will give = 



0*5 



900 KU 



100 KU = 50 microgram tyrosine 
( from standard graph ) 
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900 KU = 50 x 9 = 450 microgram tyrosine 

2*5 ml of enzyme extract liberates 450 micro- 
gram tyrosine 

100 ml of enzyme extract will liberate 

— - 2 ^ 5 100 - = 18 000 microgram 

tyrosine 

Enzyme unit per g of this bate is 18 000 

A-3 DETERMINATION OF MOISTURE 
CONTENT 

A-3.1 Procedure 

Weigh accurately about 5 g of the bate into a 
tared porcelain basin and dry at 105°C for about 
6 h. Cool the basin with its content in a desic- 
cator and weigh. Repeat the process till a constant 
mass is obtained. 



A-3.2 Calculation 

Moisture, percent by 



mass 



( M — m) 
M 



X 100 



where 

M = mass, in g, of the sample taken for the 
test; and 

m = mass, in g, of the residue. 

A-4 DETERMINATION OF INSOLUBLE 
MATTER ( RICE BRAN, WHEAT BRAN OR 
SAW DUST ) 

A-4.1 Procedure 

Weigh accurately about 10 g of bate into a 500-ml 



beaker and dissolve in about 400 ml of distilled 
water. Stir until the solution is apparently com- 
plete. Filter the solution through Whatman No. 
1 or 4 filter paper of known mass and wash the 
filter paper with distilled water several times. 
Allow the paper to dry in a hot oven at 105°C to 
constant mass. Cool in a desiccator and weigh. 

A-4.2 Calculation 



Insoluble matter, percent 



m 



by mass - ~^~ x 100 
M 



where 



m = mass, in g, of the residue after deducting 
the mass of the filter paper; and 

M = mass, in g, of the sample taken for the 
test. 

A-5 STORAGE 

A-5.1 Procedure 

Keep about 100 g of bate in a wide mouthed glass 
stoppered bottle and store the bottle at 25°C in 
an incubator. At regular intervals, take out 1 g 
sample from the stored bottle and analyse the 
proteolytic activity by the usual method (see 
A-2.4 ). Calculate the loss in enzyme activity and 
determine the percent loss. 

A-5.2 Calculation 



Loss in enzyme activity, percent 

— loss in enzyme activity 
~ original activity 



x 100 



Standard Mark 

Tuc u»e Oi the Standard mark is governed by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products 
covered by an Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard under a well defined system of inspection, testing and quality 
control which is devised and supervised by BIS and operated by the producer. Standard marked 
products are also continuously checked by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the Standard Mark may be granted 
to manufacturers or producers may be obtained from the Bureau of Indian Standards. 
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